FRKE SAEMFEHRL 2 — TR0 FE FRBEE

IV. EFYEHRERPY

1. A2N—
Hifz KAE —ik
e NEF L, ANROREE. A BERS
F il AT R

(5= A Seig, il EE. Ll @ N &L BBE B
Arqum Hashmi, f&)Il  #iK (2018.10~)

AR KEFFBEA 114, FHE 44
A% HE fd&— (PNELFEIFEE. W8 T57E)

[ CENILRIPFER ., PEESEE0

2. BiE

KEMIL, FEDERF DN OO EIT D D AT > TWD R, Bk & WED
FHAEAEFICBIfR L7oBgEIc R a2 LT\ 5, IRERKTA B EE LRI B R I 5D < BfR R 0 &
FHA T I ARHIGEDHE., K EY 2 VT 4 o = RIS R0+ &
OHEAEH, BHEEEFRONIGER L, ZARRWE 2RISR & LTt ER ¥ B OFHE R
I EIT o TV D, Fh, REORELFIEIC LT, H BRI S T 2o T
F V. SiC/Si02 i DR T AEIEMRNT 72 & 24T o 7o, SRMBE 7R T, Sty miREsE
DRBILEEEOMN A . A VilmidiE v — 7B A B R & 7 2 B8R ISV TT
STW5, AV UGN —T Bz ETEy Ne LTt ETFaryva—4—ICET 58
MBI A AT - TV D,

IO OFREBEFRIINZ T, B DR 2 — FHE LITR > T D, ReEHRFHEEIN
BIBEERRIC S X WE O EAEH Z5LR T 5 IH O —JREYER Y 7 b =7 L LT,
SALMON %ZBi% L., 7 =744 |} https://salmon-tddft.jp (B VTR LT\ 5, F7=FZERH
MBI IS B — LR TRE - (RERERH L = — R RSPACE OBAF A 1T - T\ 5,

3. BIRER
[1] AHERHOE—REHEY 7 b 7 SALMON DOB% (XTE. A, MR, F
H. E)Il. WWA(E). WA{R). B, f[EHEEEtE S X7 LHEERM] )
POV A L BRI E O AAER 2 W E R O F R RIS X T 2o Y 7
FD =7 SALMON O ZHED TND, ZIUIEmOXRFIEREZN T L Ia L —T g
YFTHIENTE, RTOZEMAT—NET MNOORFMMEE CREE ST 52 LN T



FRKE SAEMFEHRL 2 — TR0 FE FRBEE

L. MIZHI DR NREE A RS 7 N =7 Tdh %D, SALMON I, HUEKF TR 2D T
7= ARTED & 43 FRHEmF5ET TR 2D TV /2 GCEED ##ia LA —7 v Y —2A Y 7 |
U7 & LTHE SN, BIEY = 7 X— https://salmon-tddft.jp = %4 LA L TW\5, 7=
IR T2 X9, HIRTEH 6 M - i E Thlik 9 2 Bam & FHEIEOMT, of - &1 -
TH ) DIFEDEATF I ARFRHICEER T 55— JREFRIEOHRE 2 & R F Ok
PRBIGUI KR T D B M A A A T D,

7o, BYLEAREET R R g 2 — (BF R-CCS) THHFEFDOARA F it (R—r3—
a2 — X EE) ~O SALMON %% 4G L CTu 5, SALMON/ARTED (X Knights Landing
(KNL) 7 7 A% “Oakforest-PACS” (2%} LR 21T > CE 7o, FxlLFFEEETE
T2 ETRAMEA~DOEEL KBRS I 2L —2a VEARBICEITTEDEEZ TN,
BIfEE TIZ Z SALMON/ARTED THIH & TV % A7 > YL ROV T, KNL [l @
AVX-512 SIMD i3 F3# % R A MO A64FX 7'ut v 4387 % Scalable Vector Extension
(SVE) SIMD #2254, BEZ MR L7z, AL, BEbF R-CCS Mt 2R A Mg I 2
L— & L CHEReERHi 2 FEfih TH D,

SALMON [ZBJ LT, FTTHBROIN XA Fa— M) T NADFEERE, ZDOWEKIZHED T
Wb, RIRKFEDES, F2RIEML WL Bar—rat i w7 U7 AR FTHA
YU—T v a vy ITBWT, 2018 D SALMON O %% Zfknic iy EIFCIHEW Tk
D . SALMON OF = — kU 7L & Efii LT 5, &R REAHANFIeiE (RIST) 23772
- T\ % HPCI (High Performance Computing Infrastructure) 3236V T, HAR TR I
F—=T V=AY T =T DI BRHDEZ NS D& FRFOFREMEE 2 —DOFT AT
DANRAANTT VA A F— T DR PEZEEE T TV S, SALMON 1%, WEFY:
DHEOFIROY 7 Ny 2T O—2E LT, ZOIEHRITEITNT-, BIfE SALMON %, K
TR, A EFRBRBRK, WM Kkoz a4 A =& TV 5 (http://www. hpci-
office.jp/pages/appli_software),

(2] <VRDILABRKERREKEEENEEZEREBTRAEL-YIaL—2aviED
R (KB, HEX)

(1) RIEAFOTILFRT—IVEIZE T HBFIZDONT
FxlZonEx T, BT FHEEBELA T IV AGELEBHMAGHEE N TV v REE,
HOSNLVF AT — Vi RFEORBEZED TE o, TR TITERER (—kTt~27 AU =
N ~OEEAGHIHIR LciEmml T T& e, —FH Ty TS - Erdig) | 5
REOREER] . [RETTXE2VEE] . T EBRARETEIIHNWSLND) Brewster A
5 Zigam T o BT AEEAEARSMSE (RAAH) 2RO HF225 2 LITEETH D,



FURKE SEMFEHREEL V2 — FH 30 EE FREBEE

SFEE, Bx I —RIE~v AT AT — LV RIEE RGBT 2 BRG] O 12D D7
—v U RLEE - o — F~OFREEEL B o T2,

o, AT Vs M LTy 7 27T 7R (B L HEARS GHE) odt
[FRFSE 2D TR Y, ZNET SALMON 22— &b b0 =7 MR OF RS S =
L—yaralhCaiz, (ERTE) 7Y a—RE2—MfEAFINEZT =L ML —F—
VAR ER T 2SS 2B FE DI FNRIC L D S AW 2B L T D, K
Fih & REE UG RIXEROEL B2 L HHRTAERE2ED Z LIS LT 5D,

L
- » a ° .
LR, - -
. / - ;
L * e
| « [
p-polarized e ® e ®
incident pulse . T W ‘rowyow®
| - Y- P oa Ry
P oo, . | . -l |
A
-n.x.-u.w.cgi-imﬂcg!‘l‘;:w- & _=_ ... [ _:_ o
T w [ (] L ] [ ] L ]
10 FOTD model

X 1 : Maxwell+TDDFT < /L F A — LiEic L A, o FmcElTs L —3— L 2m
HFEY I 2 — 3 OEK
(2) 5774 FEEELEEBL—F—/ULRAOHEERADE—RES I L—Y3 Y

(a)

t=40.0 [fs]
i Sl -

- ———

N
N S
X

L I - R I

Bloch wasenwmber k;

4 2 : ()F T 7 /UAENE, (b) TEFNINSRIE TS DI & F(R), A —/L(HF)D k

ZE W oA
7572y TT7 774 N EORBRWE TIE, “REENEHREEEOTFEICELY, B
RO 72w fa R OLsREARAF DO WINRZA) 72 & DR 72 IERIE G R D7
MWHIHITWD, AIFATIE, TDDFT 2 b H W, 7777 A4~ 1~4fgr o7z )&
RV > TiS2 HFD “RTTME DN FISEDE —FHEHEND, 107 =4 MIA—F—DH
e CBUN 2 AT O B A R LT, 72, BidO~ AV F Ay —L3HICKL D, 7T



FRKE SHEMNERREU 22— EH30FEE FRBEE

77 A MERNO L —Y— UL 2G5 AR AR ST H S DI D SRR AL ORI 21T - 72,
AHFH TN, REMBHCT AL —F—ITOY I 2L — g ~OISAREREESN S,
(ZNBOREE F & OGN B ERFREREIEICH 5, )

(3] BREFBZECERE/NNWAXOBEERELRY S2E—ERBFERANIYIXUT
IWARR ERREREZEABKZOMRE I 2aL—Ya3 > (LHEMWE). FH, X

1€)
(a) - (b}
2 5 =) = 18.75 fs
002 incident pulse {F ) R — . 002 1=18 .5l"~ —
» 51 film I:I'aclar}xE light)
= , - - E {I__‘E:II."_I fem™)
| : Z 00} " : ']
=2 i = ;j\'_i;.“: : thE
= 0 F = ' (7] i
T— '-'I J\Pﬂﬁ' : t ok _,__~| |||I -Ilil" r“._].-"'f?-'\ﬂ" I-'\.,LH] ]I“'
g : E !J i ' . || Il il WLy
E-'U.Ul | i E-"-nl | -:I.-i--_‘:-r:; . i..IIII ]
0 | reflected . . transmitted
-6 -4 2 0 2 4 6 6 -4 -2 0 2 4
Z (pm) 2 ()

X3 : JEX 5nm O Si EIFEIZ IR L A Z BREH 5 3R EY Maxwell-TDDFT #75, (a)

H b TR & ST A oSV R - (OUL AR 18 fs, JERENEL ho=3.5 eV, REE [=5%1012

Wiem2) . (b) RAHHK & FmmiE, HRIIIIISEFEMOMREZ 7 7 7 2 —fE LIz b D,
7OV A DTG EAERIZ L 2 7OV AR O BAL DS HERR T & D,

HIRIZ BT 2 Bk E R RSB L — I ToOV I 2 b— 3 iF, B - EE
b E S DT —~ Th D, L LN b, 2 IRITWE % & Tefiied CHEVERRIC 3
ot EFHEAERZE 2 5856, MAERAERS ISR, FRRO XD REFR Lt
W DR A — N T 5~ VT A — /VR7RELIR IR Y T, & 2 A
H—DZEM A — )V CETR L BHGEEET 2 FELZRE Lic, KRFIEIL, tﬁw%®
728 ORI Maxwell L & B TR D72 ORI AT Kohn-Sham SFFEXZFEA L, @D
F2E 7Y v R ECRIFRC ﬁﬁ%@éﬁé%*ﬁﬁﬁ%&?%éot@%ﬁ%ﬁﬁ@@é:
KOTH - ETHAEHEZTRIR TE 2720, RAFELZ OMBEICBIT 2 iGN 7281 L e
5o ETo. EENEVIREEVEROGEIZOWTER L. 2R EhoRa ICA 22 ER
HITENEZ R LTz, FrZ. JRWMRIRO BRI ENEIL~ /L F X —/L Maxwell+TDDFT i
C—%9 5, BRI, FlxE Si EECIIEER L% Snm CHTEHEORE RANIZIE—K
L. 2L HEWGEITEE LI KX 2 EFEEEZ I ANCERELZ . BWEGEa13ot
BE DR AT AT TPlE (wAF R —ik) #EATHIERWZ ERbnrotz, =

[



FURKE SEMFEHREEL V2 — FH 30 EE FREBEE

KD & - B AEH 2RISR 5 2 LRS- 7o, DIRIIANZE
DFEATEM U THEBEOIFFE « EAHRAERICET 2SR ZED 5 T ETH 5,

[4] AEWHIE - EF - BFRIZRAFICRRT IZBEI2L—a VEDORFEELE, O
E—L b4/ 00ORYT - TO—THHADRA (WWHE). X1E)

< ILVF A — B MD BEREZ N Z 723 2 2 L —a v, T7hbb, B O & 6

— RS B 1 v VT A — L TV Ok A TN S H 72 Maxwell + TDDFT + MD {4

ZBH% L C SALMON |2 L=, ZDEt _
Maxwell + TDDFr + MD FIFRr=2Z2 =332

BWEREZHWS & JCERR ORI E ||I ‘;‘ua;nm

0 %EE@WEW%&k%:%@mm MWWHWH LI "“WMP
2o0xr—n | - o B

T, K. BB WM e SRBEDER - -3&:@?’-’; hi_:h

{Maxwell F5TET ) - S| TODFT)
F_ )‘i [ AR (Newton IR
, e

ALK % FERRZE O F F I U 7= KR 354

‘a'—-,urrim
Rl ABHCE | T TV EEEENIC WmM!HUjMﬂﬂﬁ
FHT 52 LNTE D, f“ﬁ-””_, | W
AKFEORIOBEME LT, ab—L v | J VAS TIULR P,
=10 f: » [\ 1. Pt ]
}‘ 7j‘ / V@iﬁkj :E@ﬁbéﬂﬂl‘mﬂﬁn%77y :r > — i..-_.-'..l[i].“:E----_---i-i.t
o o ; ! FEIT IS
AHELR DB T =T o =TREOY I 2 3R | - :
L— g :/%ﬁ??/)f:o E‘a:i—\nﬁ—i 5 Q:\ ST -..‘.Ijmiﬂi'ﬂ‘ﬂ"‘
~ 7 a A=) (—IRTET V) IZBNT .-— 30 fs .,
_,_—--—‘—-1“0"0"0“
IRF R 18 £5/1.55 eV (800 nm)D A > 7 W35 - e
T OVRIERS 895 fs D7 — 7k p gy L 40T AN T Ve |
B DETRANT B DI TOME T
BT 15nm D~ 27 1 7 ) v K 400 5 et e

RBEE 6um DX A Y E L NE5RTH D, 6 -4 2l /9 4 6
hvbwru Uy R&EAITRLT 8 T =onRs— XA =2pm

B S oe Ecdn) |
MHRD W 356TAD2 = ML (ZR 8.1 .
e w ; _
J6) IR AT —LDOFR (ZEMTY v R ﬁ‘\ -
#16% k 5123 LDA JLEI%Y) & L CREdE o o W 30 ap gy oree onatom)
AL — )b AR ] 1) A1 0. SFE
LA A=/ & BRI 78 0.0026s CH 4 : Maxwell+ TDDFT +MD ~ /)L F X r—)L
LT,

EOBIEX, 6 X OWBHFFE T ~ 0 tick
FAR TR TOae— L N T
J U O~ v - 27 al A — /L TORE
8 R,

N REY vy TRV F—LLFTOR
7 & OIEILIRF AR XV R RO
R OtF7 4/ ») BHEEINTWDHE
FRELN, EBICRS PG E-



FRKE SHEMNERREU 22— EH30FEE FRBEE

TNARMN BRI D 7+ ) VIR TIRAZ EEL TS, DEDake—L > b7 4/ U OERN
HIlan (K4 , i Fo—7%7 oA TiE, at—Lr b 74/ v EOMEERICK
DB T~ P N HEE L %ﬁ7m~7vf%wﬁﬁﬁénto:ﬂgeﬁ@%@iiﬁf
ot AOFEMERALNCT DL EBIC, L0 EMkERERY 7T NVOREE 525 2 LN TE
7

[5] ®EBF/HFHMN2RTEILE-AFREOLEE (TR, FH, KTE)
V@R T /KA & 2 IRTTEEA L 7e A X Fi A }Z ,

EHINTWD, ¥rlio, & T ki -RoisE (¢ S y
Yo ) Y7 am £ TH/NISEX Y v 7 TOEN ,4—»¢.’-&

FesmRAFINT 5 2 LT HAR TR bR VE . ,
VESTER A RO A X RENHEOND Z L NERT s
s, Z<OMLEEDTND, AT
TDDFT Z vy, %7 nm OF ¥ v 7 EkHO R 2 5% o3 44 - 08 m

= L& nm

D SCPERRIT 24T o 720 Fiz, HIEBERSRFRH 0.25 '- g
FéHE % SALMON (238 U, AT o717, FEH. . B : VoA f= onm
THBEME S TIEE v v 7HVN S OFR LR & 0.15 '
FHDIZk L, TDDFT TiE¥ v » 7 0.4nm L%

BICA R R mEEC b VBT RN . ¥ trre
bhdZ tzrLEE WS . 2k, AxF%E 1 15 iwﬁmf i5 4

1 O e AT AR EE O T2 D O BHE B2 R AN & 7 X5 0 A X EHONEIRILE
Lipole,

(6] €F/HF-U57z2%0%EE (FH. A (5 FRFEHERH )
FHRHRFIZ AT R B RAE LT RE 2L D7 T 7 = v OBXUZE OB X
NTNDIENDL, &FT /R T 720D DEERIINETT A A~ A
FRFINTWDLRTHD, &F /i rPoRET DI HOHEGNERCEICHELRIFTT LS
ZHNDHN, ZORIZEBIT DIRF L TONRNE DB OV TR Z I E TIThh T

VW, T ZTREEDICFIGE DT HEEH R 2 SALMON TfT o7,



FRKE SHEMNERREU 22— EH30FEE FRBEE

XX, 777 = DOEITKER y WD S % IR
W UTREDE-7 T 7 2 RD/RT — AT f L
Thod, y HATIFAF K LR T RLF— (2.3
W)®ﬁ%ﬁmﬁ®ﬁﬂ$bfwé —J. 77
7= OFIZEE z FAIZIE, AR LX—
JI%LG6W)®EK®E~7ﬁﬁT&ﬂ5(E
6) o ZAuE, WTHES O ZERI 2 E—ARMEIZ R
FTHLEZLN, TF L AN LSRN Encrgy (€V)
I LU CRBR O AR AR H|E STV 5,

| ri: {au.)

X 6: &-7F7 xR yIRIEDK
ﬂﬂK’C OeV 'fj:?‘ %E“ﬁﬁlﬁﬁj—é (I:F‘II)O %%%L%ﬁﬂ#@ﬁ Ly }\0)/\]7»_‘;(/\
I, LT 7 2 OMONHIEREFBE S A

WO BTSRRI TRl S D R
BBIGTHD Z LI BN o T, Sl O 2P RIE—RRIZE B LT & 672 DT
S WD LB 7 3 ADERREILICIRD 2 L HifF S LD,

[7] % —[RE5E3— K RSPACE DHE (/M)
—Eﬁ%ﬁn~FRWME@@%%%@ﬁkw*y&f%otﬁwaaizw% G
SEWR Ulc, BIE-IED X 5 (I 0iICE A 2 R 5 071k 2 W TERE 2 =1L

X — % FHHE féﬁm\ﬁaizw%~®£$:@M@iﬂzytybﬁifﬁwA@%%ﬁ

bDH, Ll JEARFESRHCAE T 2 BT8R 580741 & § 28 R L R OFHE 2 2

NI, 77 BRI OMEHE O AT L, 2 FICHHI L THEKRT 2 Z ERMETH 12, 4

EFET, SRS ORIk A R BT v 7RIS EIT D TR R L, o)k

IZEY ., BT ARy MEICH LT, DRVEHE A N THETE 5720, fiEk

EIZxH L TRKRT 6 o mE LN /RBIZ o7z, ZOHEEHNCT, I—KRoF ) Fa—7

DEF AN MEEZHE L, ARIEOHESREIEEOR S #FFE LT,



FURKF

[8] ZEL7Z=—IL&E®D SIC/SIO, RARFHEEDIFER (NEF)

bl

SiC X kT —= L7 kr=
I AT NA ZAOT v X EHE L
TS TS DD, MOSFET
DX ¥ U TBEIEN SiC /NL7 LD
H KIFIARN & & DISARKE I K~ DR
BERS>TVWDH,NO T =— /L -
TBEBENM LT 52 L0300 T
WAHN, T=— X TEAS
7o N OFEEIRLFRHEIZ N 23 AN - T2 i+
BIEITHEE CTHLMI > T
W, JERIWFTE AT O EERRAIF oD L [E A
T N—TPIT o T2 FERIZE D &
SO 0.5nm F&EE OFEIKIC N 23 R{E
LTWDLZENGIo>TWNDHN N D
S O IR N2 D> Sio2 ANz
D DDGTDD TR, SRR L, 2
BN N 2NRfET 2 LfEL T, f
T D3 & i~ T2, & D B,
7 OEDITHESE JEIC N FFMF

A U7 & S S R VAL IR B A S e 2
E N

TLOHWLETHD T N1,

et

.!

!ﬂ!ﬂ#ﬂ! :
SOREERATNVE

33;'

AREMEMEL L — FRI0FE ERBESE

A

7 : NO 7 =— /L1 D SiC/SiO, Fit i 51, (/2)
S, b, FER, ARER. fRER, AVER
I%. Si. O. N, C i+,

# 1 () ZEAS i DO TP T /L F —(eV/(3x1)unit),

gl ] e ]

h i k 1#i h 1f k
FARET L | 4064 | +1.02| +1.13| +1.65
HEE7/v | 0.00 +0.38 | 0.00 +0.40

&L N FRATEBNE L0 L A HSE
ZOGED N R HEEIXFEBRE R L PG L

JEIZAFE

VY, EHIC, NO 7 =—/ L% L7\ SiC/SiO2 JLmTld, h & k mo 2 FFEO i Ok~

FNX =N meV/unit LR, WANHET 5 Z L2 L 058

IR D Xk ¥ U T

HAEZ %, 7. R 1ITRT L5 10, @)ZLRET h BHOMRT R 0.4 eV/unit
FEAIE< | h i R S AT TR SIS 720, NO 7 =— iz & 0 BB FoEEIC /2D 5
BAREAR DR S X 2 A DD T & B oTn,




FRKE SHEMNERREU 22— EH30FEE FRBEE

[9] SREEYBEERIZE TS5/ \MHEEREBRMNSERBRIGRE (DR, E
)

16 ——r——r——————————— I T T o

Bt r PP PSS e L NN 8x10

WVt il P P ) S S e — ] Tp e e SRR Zx1010 b

Br~—r /= | /=) r—"— B e e S et R et x10™ |
12FNNANMNANMNANMNN A 12F ‘at'm‘T'a‘l'm'T’a'tm“ D x

NN\ e/ 2o/ /o7 NN Mp ==t = =l o o 5x10710 -

WENN/ =/ /770 7=/ NN\ 10 F - T T T L 2 a0 |

9FNNMNA L/ VMNANNH 9ﬁ"_mFarfT~~lmFa‘~*~ o

8t ~—r ) = M~A— ) 7=~ 8 f— e L It b o 10

TEN~s = ) L= ]~ T T TS R et o010 b

6FNNANM——~/ s~ ANMNN A 6 ,af"‘ T af’“.,',‘“ 1o

S5ENN/ o2/ VANML /s NN Spo- o —immpam — ol X107 -

4NN/ s/t e~a /7] NN o IR o e e e ol
BENSNMNANMAYANMYN AN 3"“_mpa‘ym, a_l,m*a“‘- 0

2t ~—r S ) e ) = 3 i i e 1 -Ix107 -

VW r S P S S e L 2x10710 . .
[y SN [ ————— 3x10°® 2106 1106 0 1x10®  2x10®  3x10°®
012345678 910111213141516 012345678 910111213141516

Jex

2 8 : $AELALA) CuO2 IIICAFAET B 24 DAL Vil () . AL Ul —7 &R (h

) TR OIMBEREAE () o MAPESE L DO AL Vi, m @)%

L(-)DON—TEfiz &Y, SMPERIEX ZHROK T, HADKMTERESNA TN D, AKX

PR R DT, SRR JEX B r TRUWMED & Z A TR X = g/ MEZ > TV D,
UL, ZOMEOMNTER A BROICHND Z &2 ERT D,

7 v a NS EAER R T 256 SN b OEROBHE Z fIRe & 3 2 B2 R o
FTIE, BEMICERPIE SN DRENE LD Z L2 EX LD, K 8 IZRHAENIZRT,
ERO X HIZ2 AHOAE AMPEET 2RIT, FREOFKE TR LKA X 9 ITHTE
mEMR LIS EE B 25, ZORE, FRENIRT LI, AV UIRICKHEL 2 4HO A
VIRFHRL— T EWRNAE T D, FE TR, mICEEREGR D ERFOT 2  SEAEHD,
WP LOEIIFET D E LTS, ZORE, ARPRT X DI, INFERSE 2 TRUVIR
RBOTT0, HMEFERPER THLRELY b= L F—PERS 2o TS, Thid, BHEH
AR D DBEIRBHAG VPR Z 5 Z LA BHR L, 2 OBEFILFER T S T 2 BI{REE

TS, ZRET, 20X RREEZBEGRANCHE L2l < . BEEEIcs T 5
—OOEE LR DR RTH DL EEXBND,



FRKE SHEMNERREU 22— EH30FEE FRBEE

[10)] REVESBEIL—TERFEFEY FELFEEFI2E1—%— : surface code #=F
BI537—xT70Fv—ICBETHHAE MR, EfR)

S

i1 - E

- E

ke

kE - E

E7 - -

[ E

FF

K - -

i - E

[y - -

Fl N - P

kL - el v F - [ -

£ - R T T T g e e —

A - Z-.‘.Q eI ZDTTo XQ TRl p— N

[ e et e

LE - Sl —— e e _ -

N e ] — — —_—

& — ems—— T i

7. amrrrrm—— e meaememea— ——— -

B oo i e

A

by - a2 A Amsseaeacaaaa ——— e e -

o m—— - S -

i e,

A¢ = ] ——mmtetssaaos e 0 ssaaaaa 4

PO RSN e

L e -

g 8- T T mAL ..

i H % H e —— - T

EH — W e WSy e

41 —_—— HYH = ah <nl LR R

P TR PR e R T Y [EE R . R LTS B

a acacw R

e -

-1 ——— —EEese———— @2 @ ————————— — —

e T —— ]

U e s memesemes aesaseaeaaes — -

i- ———————— e e _

e E——— 0 i
L —_—— _— 4

i ————————— e eem JE— ]

mimt st A emmn e e e A eme—e

SF P e el b e e

cho- Tt R —— ZH'\.(*—('\.%'\— ———— —

o - kRt ————— EF TN SR P e — -

——— g - I R,

SIS RSN
A T T R T
(] [ [

[T
AR T R — e
[

TR T T T N T T T T T T T T T T N T T T T T A Y 1
LN T R BB RLBEEa B B R R B RCh R L LR Sy B - SR Sy B R B B B B L B oy BT ST R ol ) TR T RS g HE Nt e

9 : surface code ZEHTH AL UGB —TEREEFE Yy e TR Ea—%
—DT—=%T 7 Fx—0f] (8ESE Y hR) , HFxOEFE I, 4 0MOR iR
N—TEREV 2D, QIEIT—HEy haRL, X L Z2RTT7—Drr Ka—AHJEICHH
TLETFEY FTHD, BFEy MAOREIE IMTEREZ OR, BOT A 1o T) s
THZEIZEVITO,

A AR —TERIL PR DA RESNTERY . TOBERO ST E 2 AL E L
TEFEY FEELZLNTE %, FEERIZIE, WS OOV —TEfiz0EEEEVLLT
—ODEEy b LN, #EanEL, Fxld, 4 5HOL—T7ERTIETEY b
TELHEEEMEL T\ D, BT By MADRKEITIIMBEROMATIZ LD On-Off NARETH Y |
ThEFHT UL, /A X T surface code ZFEHT 57 —F7 7 F v —NAlBEICR D,



FRKE SHEMNERREU 22— EH30FEE FRBEE

Fxli, SEFEYFRTHIDEIRT —XT 7 F v —%EBR L CN5D, HEENNRD
KRELRD, 22— a3 2T DICERNNDTE, BIEETO L ZABRN G
BEHETniwn, 5%, E7AEMHRIEL. SHEEZRILTILERD D,

[11] FOMRGBRL—F—JITE T SBRS FERBEOHE (~2)

oz 3BA%E L 72 FFT IZ &0 8 ORI A3 LB BE R k2 A — A —a v B a — 4 —
(Oakforest-PACS [OFP]) \ZB M L, & DA STIECTHRIMRIR L — W —2 B 2 eFE 0 &
HEFR 2 G~ 7o, FrlCEEREME SR & B Xt & RSN ER L — W — Rt & & DARFFES — DD
PV ADIFRIEIE L ORRERIA LTz, Fx OFETT AV hm—L R« N—7 L—[FE5T
WFFERT T O FEBRRE R 2 MR L7z, AWFZEIXE BRI FEMFZEO R & LT, Physical Review A (2
FF LT,

[12] BEAKFRHDFHEMABREICSITIETFHEAOFS ()

BLWEEFET, B2V AR X—R L —F =12 k0 | BEARFESFEBICE O MERRTRIC
DWTHANTZ, ’IOE S IZ, BETIBOHREZETORFERRET A Y DORRT V—
T OBIFER L AT, mWEhEREBICK T 5B FHEOTF LG 2B 6027 o 70, FrICREH]
PEIEDFET, BHEEER A A U MEBEOBIRZ D TH LN R o To, AFEIZZIE
FEIRR LR ZE DR & LT, Physical Review A (2383 L7z,

1 [
Enternubear Destance [amn |

410 :  BEKFEFIR X BRI E O B e



FRKE SHEMNERREU 22— EH30FEE FRBEE

[13] SRAEBEEFRICE T HIWERE - L—F-FERBOMRE H1S)

IR TCHRAE B 1R DB DO — TR TH 5 A A
PR~ — NRLR 0D Bl ) B A A 0 IR - A B e A 7
SN &0 BAERNZF A AR AT RhE IR 8 A B
T L ETH LEAEMEER T2 A B bR
DAY hrE—rn8ind 2 x i L, B
fif 2 DFFEAT R & O el )> & FFIZ 2-spinon singlet &
FEEI D hEIRRE DS RN AN MBREZH T 5 2
ExWozLe (K1) . FAE 7T AL
—alyRTHLY T T A= AR L —
P E R LIGAE L 5 7 v RO 6
FRHIFROEE 0 R 70 OIS X 2 O6EE AR iR 3k
209D L EHEMAETRICE VR LT,

4. ¥E
i

U/t=20, V/t=0, At=2, ¢/t=0.01, N=16, PBC

V(klw)
x10[) ]

/It

8
0.5 o
ki
O0 2

112 A Aot~ FEOIC 50 57
FHIBNOHEI 7 N(ko),

AU Development and application of first-principles real-space transport calculations

CEX"3'S

HO ®E L=V =GP0 o= RN 5 7 1 7 IREE D f#T
HRE M Ao —L 2 b7 VERICBIT DT T AT VR
I . RS —YERAWERMROETZA T I 7 AHE

ZR 3 3L

=W IS 1 RoA A oMo — FERIOE) B mARE A 710 DR kL —

BTN X 2 fghr

(DA =& I NN R % il > SN NS ST D RAR N U7/ BB S

B &7 obe—L 2 7%/ UERKICBITS

WER T T AT - T ) AAHEAER

O K& Su-Schrieffer-Heeger F5H (2 331F 5 7 v /7 IR BE D fiF AT

5 RE., SMEE. MOHEESE



FRKE HAEMNFHRRE U2 — F 30 FE FREE

NEES

1. JSTCREST D)« EF@EGH R Y 7 b =7 OB%E LIGH ] | RIE—TE. R
2. 20162021 4FE, 37200 TF (2018 4F L EHERRE)

2. RAMREARET TRIROFEEL X 2 FHRET A A - BPERRMEIOAIEK Y
THEB D BRRET N A L RIE—TE. 0L 2016-2019 EEE, 15208 T-H
(2018 4 B AR )

3. Q-LEAP %L —H—A / _X— 3 U TRIHST MR L —P )R & Je st

Bt oBi%) . RAE—#5, 3170 TH (2018 R E )

4. AAFINIRELZ, BIFEERNIE (B) 15— RBEEHRICEED SRR SV 208 & B
OAAAER O] | RAE—%, 83, 20152018 4FFE, 2300 T (2018 4F B8 B
#)

5. JLREIMFFEREE . BRSNS IHL,  TREREMKAF S — BT IC L 5 7 = A PR L —H LW
B L OMAEAEMICBET 2098« RAE—E. 450 T (2018 4F AL ELEGREY)

6. AARFIRELS, BHFE SRIEB) TRBIE — A B Uik X 2 L— & O
J& & HOFH) T A Z A FE ORREE ) . ML, fAER. 2018 4E, 3,300 T-H

7. B KT, B K - DAAD X— hF—v v 7 e T a s T A N, fREE, 2018
150 TH. TREBUWRWE - 73 ARG I 2 b—3va & B L7258 — Bt
Ra— RO

8. RMIEZE, AR, /i, 100 T-H.

9. HAEMRES, IR, N, o, 2016 45, 400 T, [P
REERET /S A A QAT ZIRITE A+ A E U RPRHMF 2L

10. AAAIHRELS . BIAFEIEARATZE(C) 2 AMFEE L —F —Hick i 55+ - 48
HERFE OfRIA L HIE ) | A BER. RFE. 2018 4F, 650 T-M.

M B EEAE
L

6. WIRXMH
(1) BARAX
A) EHMFERX
1. M. Noda, S.A. Sato, Y. Hirokawa, M. Uemoto, T. Takeuchi, S. Yamada, A. Yamada, Y.
Shinohara, M. Yamaguchi, K. Iida, I. Floss, T. Otobe, Kyung-Min Lee, K. Ishimura, T. Boku,
George F. Bertsch, K. Nobusada, K. Yabana, "SALMON: Scalable Ab-initio Light—-Matter



10.

11.

12.

13.

FRKE HAEMFERRE Y — FH30EE FRBES

simulator for Optics and Nanoscience", Computer Physics Communications. Volume 235, 356
(2019).

T. Otobe, Y. Shinohara, S.A. Sato, K. Yabana, "Theory for Electron Excitation in Dielectrics
under an Intense Linear and Circularly Polarized Laser Fields", J. Phys. Soc. Jpn. 88, 024706
(2019).

A. Yamada, K. Yabana, "Energy transfer from intense laser pulse to dielectrics in time-
dependent density functional theory", Eur. Phys. J. D, (2019) 73: 87.

M. Uemoto, Y. Kuwabara, S. A. Sato, and K. Yabana, "Nonlinear polarization evolution using
time-dependent density functional theory", J. Chem. Phys. 150, 094101 (2019).

S. Yamada, M. Noda, K. Nobusada, and K. Yabana, "Time-dependent density functional
theory for interaction of ultrashort light pulse with thin materials", Phys. Rev. B 98, 245147
(2018)

A. Yamada, K. Yabana, "Multiscale time-dependent density functional theory for a unified
description of ultrafast dynamics: Pulsed light, electron, and lattice motions in crystalline
solids", Phys. Rev. B, accepted.

I. Floss, C. Lemell, K. Yabana, J. Burgdorfer, "Incorporating decoherence into solid-state
time-dependent density functional theory", Phys. Rev. B, accepted.

T. Yatsui, S. Okada, T. Takemori, T. Sato, K. Saichi, T. Ogameoto, S. Chiashi, S. Maruyama,
M. Noda, K. Yabana, K. Iida, K. Nobusada, "Enhanced photo-sensitivity in a Si photodetector
using a near-field assisted excitation", Comm. Phys., accepted.

T. Takeuchi, T. Sako, K. Nobusada, "Light-dressed states under intense optical near fields",
Phys. Rev. A 98, 053440 (2018).

M. Noda, K. Iida, M. Yamaguchi, T. Yatsui, K. Nobusada, "Direct Wave Vector Excitation
in an Indirect Band Gap Semiconductor of Silicon with an Optical Near-Field", Phys. Rev.
Applied 11, 044053 (2019).

K. Iida, M. Noda, K. Nobusada, "Photoinduced Electron Transfer at the Interface between
Heterogeneous Two-Dimensional Layered Materials", JOURNAL OF PHYSICAL
CHEMISTRY C.122, 37,21651-21658, DOI: 10.1021/acs.jpcc.8b05684 (2018).

K. Iida, M. Noda, K. Nobusada, "Photoinduced Electron Transfer at the Interface between
Heterogeneous Two-Dimensional Layered Materials", JOURNAL OF PHYSICAL
CHEMISTRY C, 122, 37,21651-21658 (2018).

K. Takagi, T. Ono, "First-principles study on leakage current caused by oxygen vacancies at

Hf0O2/S102/Si interface", Jpn. J. Appl. Phys. 57(6) 066501 1-4 (2018).



14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

FURKZ HEREMREUSF— THI0FEE FRBESE

S. Iwase, Y. Futamura, A. Imakura, T. Sakurai, S. Tsukamoto, T. Ono, "Contour integral
method for obtaining the self-energy matrices of electrodes in electron transport calculations",
Phys. Rev. B 97(19) 195449 1-15 (2018).

S. Tsukamoto, T. Ono, S. Iwase, S. Bliigel, "Complex band structure calculations based on the
overbridging boundary matching method without using Green's functions", Phys. Rev. B
98(19) 195422 1-19 (2018).

T. Harashima, Y. Hasegawa, S. Kaneko, M. Kiguchi, T. Ono, T. Nishino, "Highly
Reproducible Formation of a Polymer Single-Molecule Junction for a Well-Defined Current
Signal", Angew. Chem. in press.

T. Ono, "DFT calculation for oxidation reaction of SiC(0001)", Mater. Sci. Forum, accepted.
P. Ranitovic, F. P. Sturm, X. M. Tong, T. W. Wright, D. Ray, 1. Zalyubovskya, N. Shivaram,
A. Belkacem, D. Slaughter, Th. Weber, "Attosecond coherent control of oxygen dissociation
by XUV-IR laser fields using three-dimensional momentum imaging", Phys. Rev. A 98,
013410:1:11 (2018).

S. Borbely, X.-M. Tong, S. Nagele, J. Feist, 1. Brezinov, F. Lackner, L. Nagy,1 K. Tokesi,and
J. Burgdorfer, " Electron correlations in the antiproton energy-loss distribution in He ", Phys.
Rev. A 98, 012707:1:12 (2018).

L. Martin, R. Y. Bello, C. W. Hogle, A. Palacios, X. M. Tong, J. L. Sanz-Vicario, T. Jahnke,
M. Schoffler, R. Doérner, Th. Weber, F. Martin, H. C. Kapteyn, M. M. Murnane, and P.
Ranitovic, "Revealing the role of electron-electron correlations by mapping dissociation of
highly excited D," using ultrashort XUV pulses ", Phys. Rev. A 97, 062508 (2013).

X. M. Tong, "Photoelectron angular distribution of atoms in pulsed XUV and IR fields", Phy.
Rev. A, accepted.

D. Manabe and H. Koizumi, "Magnetic field induced charge order in cuprate superconductors:
and explanation by spin-vortex-induced loop currents", J. Phys.: Conf. Ser. 1148, 012009
(2018).

D. Manabe and H. Koizumi, "Supercurrent generation by spin-twisting itinerant motion of
electrons", J. Supercond. Nov. Magn. 32, 2303-2312, (2019).

Y. Komaki, Y. Iwase, S. Yanagimatsu, Y. Muta, N. Maeshima, and K. Hino, "Dynamical
charge structure factor of a one-dimensional ionic Hubbard model in the low-energy region",
J. Phys. Soc. Jpn. (2019) accepted.

Y. Watanabe, K. Hino, N. Maeshima, H. Petek, M. Hase, "Ultrafast asymmetric Rosen-Zener-

like coherent phonon responses observed in silicon", Phys. Rev. B 99, 174304 (2019).



B)

FRKE HAEMFERRE Y — FH30EE FRBES

TS LR

A. Yamada, K. Yabana, "First-Principles Electron Dynamics Simulation Study of High
Intensity Laser Irradiation on Crystal Systems: Photon Energy Dependent Energy Transfer",
Proceedings of XXI International Conference on Ultrafast Phenomena 2018, 205, 04020
(2019).

M. Uemoto, K. Yabana, S.A. Sato, Y. Hirokawa, T. Boku, "A first-principles simulation
method for ultrafast nano-optics", Proceedings of XXI International Conference on Ultrafast
Phenomena 2018, 205, 04023 (2019).

S. Yamada, M. Noda, K. Nobusada, and K. Yabana, "First-principles method for propagation
of ultrashort pulsed light in thin films", Proceedings of XXI International Conference on
Ultrafast Phenomena 2018, 205, 01003 (2019).

B. Buades, A. Picon, 1. Leon, N.D. Palo, S.L. Cousin, C. Cocchi, E. Pellegrin, J. H. Martin, S.
Manas-Valero, E. Coronado, T. Danz, C. Draxl, M. Uemoto, K. Yabana, M. Schultze, S. Wall,
J. Biegert, "Attosecond-resolved petahertz carrier motion in semi-metallic TiS2", arXiv:
1808.06493.

REAEIA, RAE—¥E. "Maxwell+TDDFT < /L F 27— L E D=0 D o ST
OB PNZHONT", 2 9 LSRR SCEE. 205-208 (2018).

X. Gao and X. M. Tong, "Photoabsorption of atoms in a strong elliptical laser field", submit
to ICPEAC2019.

X. M. Tong and N. Toshima, "Abnormal photoelectron angular distribution of Aratoms in
pulsed XUV and IR laser fields", submit to [CPEAC2019.

H. Koizumi, "Theory of Supercurrent generation in BCS Superconductors", arXiv:1810.125.
S. Borbely, X. M. Tong, et al., "Energy loss of p and pbar in He: electron correlation effects",
submit to [CPEAC2019.

Q) EfEER%

A)
1.

2.

K. Yabana, "Ab-initio simulations for ultrashort laser-pulse irradiation on nanomaterials ",
SPIE Defense + Commercial Sensing 2018, Orlando, Florida,USA, Aprill5 , 2018

K. Yabana, M. Uemoto, S.A. Sato, Y. Hirokawa, T. Boku, "Ab-initio large-scale simulation
for initial stage of laser damage in transparent nano-materials", 3rd Smart Laser Processing

Conference 2018, Pacifico Yokohama, April 24-26, 2018



10.

B)

FRKE HAEMFERRE Y — FH30EE FRBES

K. Yabana, "Practical Aspects of TDDFT Calculations", TDDFT School and SALMON
Hands-on Seminar, Univ. Tsukuba, Nov. 11-12, 2018

K. Yabana, "First-Principles Simulations for Extreme Light-Matter Interaction ", 50th Reimei
Workshop on Universal Physics in Many-Body Quantum Systems - From atoms to Quarks,
Ibaraki Quantum Beam Research Center, Tokai, Dec. 12-14, 2018

K. Yabana, "First-principles calculation for propagation of strong laser pulse with dielectrics
International Symposium on Ultrafast Electronic and Structural Dynamics", Tohoku
University, Sendai, March7-8, 2019

M. Uemoto, S. A. Sato, Y. Hirokawa, T. Boku and K. Yabana, "Maxwell+TDDFT Ab initio
Multiscale Simulation and Application to Nano-optics", International Symposium on Ab Initio
Electron Dynamics Simulations 2018 (AIEDS18), Tsukuba, Japan, Nov. 16, 2018

A. Yamada, K. Yabana, "Maxwell + Nonadiabatic ab initio MD Multi-Scale Simulation and
Application to Impulsive Stimulated Raman Scattering Spectroscopy", International
Symposium on Ab Initio Electron Dynamics Simulations 2018 (AIEDS18), Tsukuba, Japan,
Nov. 16,2018

S. Yamada, M. Noda, K. Nobusada, K. Yabana, "Microscopic and Macroscopic descriptions
for interaction of ultrashort light pulse with thin materials", International Symposium on Ab
Initio Electron Dynamics Simulations 2018 (AIEDS18), Tsukuba, Japan, Nov. 16, 2018

M. Uemoto, "Ab-initio large-scale computational approach for ultrafast dynamics in Nano-
Optics", International Workshop on Massively Parallel Programming for Quantum Chemistry
and Physics 2019, RIKEN R-CCS, Jan. 16, 2019

T. Ono, "Evolution of ab-initio calculation based on real-space finite-difference method for
massively parallel computers", International Workshop on Massively Parallel Programming

for Quantum Chemistry and Physics 2019, Kobe, Japan, January 15-17, 2019

—RERE

K. Yabana, M. Uemoto, S.A. Sato, Y. Hirokawa, T. Boku, "A first-principles simulation
method for ultrafast nano-optics", XXI International Conference on Ultrafast Phenomena,
Hamburg, Germany. July 15-20, 2018 (Poster)

M. Uemoto and K. Yabana, "Ab-initio simulation for propagation of ultrashort laser pulse in
solids" SPIE Photonics Europe, Strasbourg, France, Apr.24, 2018 (Oral)

M. Uemoto, S. A. Sato, Y. Hirokawa, T. Boku, K. Yabana, "Ab-initio large-scale
computational approach for ultrafast dynamics in nano-structures", EXCON2018, Nara, Japan,

Jul. 9, 2018 (Oral)



10.

11.

12.

FRKE SAEMFHRL 2 — FRI0FE FRBESE

Atsushi Yamada, Kazuhiro Yabana, "First Principle Electrons Dynamics Simulation Study of
High Intensity Laser Irradiation on Crystal Systems: Photon Energy Dependent Energy
Transfer", XXI International Conference on Ultrafast Phenomena, Germany Hamburg, July
2018 (Poster)

S. Yamada, M. Noda, K. Nobusada, and K. Yabana, "First-principles method for propagation
of ultrashort pulsed light in thin films", XXI International Conference on Ultrafast Phenomena,
Hamburg, Germany, July 19, 2018 (Poster)

K. Yabana, M. Uemoto, S.A. Sato, Y. Hirokawa, T. Boku, "Ab-initio multiscale simulation
method for ultrafast nano-optics,15th Int. Conf. on Near-Field Optics", The 15" International
Conference of Near Field Optics Nanophotonics and Related Techniques, Troyes, France, Aug.
26-31, 2018 (Poster)

M. Noda, M. Yamaguchi, K. Iida and K. Nobusada , " First principles calculations for wave
vector excitations of silicon induced by optical near fields", The 15" International Conference
of Near Field Optics Nanophotonics and Related Techniques, Troyes, France, Aug. 26-31,
2018 (Poster)

T. Takeuchi and K. Nobusada, "Electronic States Dressed up in an Optical Near Field: Optical
Responses Induced by Spatial Symmetry and Asymmetry", The 15" International Conference
of Near Field Optics Nanophotonics and Related Techniques, Troyes, France, Aug. 26-31,
2018 (Poster)

A. Yamada, K. Yabana, " First-Principles Electron Dynamics Simulation Study of High
Intensity Laser Irradiation on Crystal Systems: Pulse Frequency Dependent Energy Transfer",
International Symposium on Ab Initio Electron Dynamics Simulations, Tsukuba, Japan, Nov.
14, 2018 (Poster)

M. Uemoto, Y. Kuwabara, S. A. Sato and K. Yabana, "Spatio-Temporal Analysis of Nonlinear
Optical Responses by Time-Dependent Density Functional Theory", International Symposium
on Ab Initio Electron Dynamics Simulations, Tsukuba, Japan, Nov. 14, 2018 (Poster)

T. Takeuchi and K. Yabana, "Optical Properties of Metallic Nanoparticle Arrays by TDDFT",
International Symposium on Ab Initio Electron Dynamics Simulations, Tsukuba, Japan, Nov.
14, 2018 (Poster)

M. Noda, K. Iida, M. Yamaguchi, T. Yatsui and K. Nobusada, "Direct wave vector excitations
of silicon induced by optical near fields", International Symposium on Ab Initio Electron

Dynamics Simulations, Tsukuba, Japan, Nov.14, 2018 (Poster)

— 100 —



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

FRKE HAEMFERRE Y — FH30EE FRBES

S. Yamada, M. Noda, K. Nobusada, K. Yabana, "Comprehensive theoretical framework for
light-matter interaction in thin materials based on TDDFT ", CSW2019, Ryogoku, Tokyo,
Japan, Jan. 16, 2019 (Poster)

T. Takeuchi and K. Yabana, "Optical Responses of a Metasurface Consisting of Metallic
Nanoparticles", CSW2019, Ryogoku, Tokyo, Jan. 16, 2019 (Poster)

M. Uemoto, K. Yabana, "Large-scale ab-initio simulation for nano-optics based on time-
dependent density functional theory", The 1st R-CCS International Symposium, Kobe, Japan,
Feb. 18, 2019 (Poster)

M. Noda, K. lida, M. Yamaguchi, K. Ishimura, T. Yatsui, K. Nobusada and K. Yabana ,
"Massively-parallel first-principles calculations for near field optics: wave vector excitations
in silicon", The 1st R-CCS International Symposium, Kobe, Japan, Feb. 18, 2019 (Poster)
Atsushi Yamada and Kazuhiro Yabana, "Maxwell + First-Principles TDDFT-MD Multi-Scale
Simulation and Application to Impulsive Stimulated Raman Scattering Spectroscopy”, APS
March Meeting 2019, Boston, USA, March, 2019 (Oral)

M. Uemoto and K. Yabana, "Maxwell+TDDFT multiscale simulation for optical response of
nanomaterials", APS March Meeting 2019, Boston, USA, March 5, 2019 (Oral)

S. Yamada, M. Noda, K. Nobusada, and K. Yabana, "Microscopic and macroscopic Maxwell-
TDDFT descriptions for light-matter interaction in thin materials", APS March Meeting 2019,
Boston, USA, March 5, 2019 (Oral)

M. Noda, K. lida, M. Yamaguchi, K. Ishimura, T. Yatsui, K. Nobusada, K. Yabana,
"Massively-parallel time-dependent density functional theory calculations for optical near-
field excitations in silicon", APS March Meeting 2019, Boston, USA, March 5,2019 (Oral)
T. Ono, "Density functional study on functionality of nanoscale devices", JSPS Core to Core
workshop, Cambridge, UK, April 16-18, 2018

T. Ono, "Evolution of ab-initio transport calculation scheme based on real-space method",
Workshop on UT/DAAD partnership program "Development of first-principles calculation
codes for large scale simulations targeting materials and device design", Tsukuba, Japan, April
26,2018

T. Ono, S. Tsukamoto, "Improvement of wave-function-matching technique for large-scale
first-principles electron-transport calculation", H30 4FfE AR A & [ #EAE (7) 5
3 [a] CDMSI #F 94, Tokyo, Japan, July 19-20, 2018

T. Ono, "DFT calculation for electronic structure of SiC/SiO2 after nitridization", European
Conference on Silicon Carbide and Related Materials 2018, Birmingham, UK, September 2-
6,2018

— 101 —



25.

26.

27.

28.

29.

30.

31.

32.

O

FRKE HAEMFERRE Y — FH30EE FRBES

T. Ono, "DFT Study on Atomic and Electronic Structures of SiC/SiO2 after NO Annealing",
49th IEEE Semiconductor Interface Specialists Conference, San Diego, USA, December 6-8,
2018

A. Hashmi, K. Nakanishi, T. Ono, "Graphene and h-BN based symmetric and non-symmetric
magnetoresistive junctions", 19th International Workshop on Computational Physics and
Material Science: Total Energy and Force Methods 2019, Italy, January 9-11, 2019

X. M. Tong, "Theoretical Studies on Antiproton Captured by H and He atoms", Workshop to
discuss PUMA experiment and its future possibilities, Osaka University, Aug. 24, 2018

H. Koizumi, "Charge order in cuprate superconductors: effect of Rashba spin-orbit interaction",
XXIVth International Symposium on the Jahn-Teller Effect, Santander, Spain, June 24-29,
2019

H. Koizumi, "Reformulating supercurrent generation in superconductors", 12th International
Conference on Materials and Mechanisms of Superconductivity and High Temperature
Superconductors, Beijing, China, August 19-24, 2018

H. Koizumi, "Superconducting state as an energy minimal state under external current feeding:
A story of gauge potential from Maxwell to Berry", Hi Kp—= 0 N TRE SFT
— 2 =3 v 7, Edinburgh, UK, December3-4, 2018

H. Koizumi, "Error correctable architecture for quantum computers using spin-vortex-induced
loop current qubits", LBNL/CRD-Tsukuba/CCS Meeting, Berkeley, USA, March 6—7, 2019
DB Esry et al.,, "Comparing the performance of time-dependent-Schr" odinger-equation
solvers for the 800-nm, one-electron-atom, strong-field problem", 49" Annual Meeting of the
APS Division of Atomic, Molecular and Optical Physics, Lauderdale, FL, USA, May 28-June
1,2018

IS —%

RAE—1E, "Ab-initio description for propagation of extreme light pulse in solids: Recent
progresses", UV 4 — 2 LRKRF (A—AKMU7T), 201943 A 20 H

RAE—1E. "Ab-initio description for propagation of extreme light pulse in solids: Recent
progresses". 7 7 —Y R (A—AKMUT), 201943 H25H

RAE—1E. "Ab-initio description for propagation of extreme light pulse in solids: Recent
progresses", ¥ v 7 AT U WVEEEE) A ET (RA), 201943 H 27 H
/NR#EE, "External current as a coupler between spin vortex induced loop current qubits"

Federal University of Rondonia, Porto Velho (77 /L), 201943 A 27 H

— 102 —



FURKE SHERERE L2 — T30 FE FRESSE

3) ERNER - IRERER
A) HBFEE

1.

B)

FAC—E, "B B - WERIEORIRK", SRR 5 RIfE S, MO v
T LA E— 201844 H 21 H

FAE—15, "B XA T IV AOE R ELZ K- T, T/ WEOHELEA :
TR ORFICET T, Moy 77 L2k Z— 20184E6 A 10 H
KA1, "EIREABA L A & BB O AN 2 Rk 58— FEEHH". BRL
I F— NTT PRV ERT. 2018 48 H 20 H

RAE—E, "FEAEOBEEICE~F - HEHENLOT VY —F~" L—F—%
RENGEH S Y VAR T U A TEIBICBT 57 MY - LTGRO Reaift, iR
Bl >8R 201941 A 13-14 H

RAC—VE, "EARE E BT RTT DEEERTFIEOBRSE LG B AR v
VAR N — TGRS TR DMK AREIE & 4y SeEHA - EERE~OIRH] |
HOR RS ERAIIZERT. 2019422 A 12 A

RAC—V, WER RIS T D EiREE SV 26 E -V TSR DBUIR & RS2~ P -
SHRDEL S OME~ BAYHZRE T4 BERKEV VRV T A F X —T /0L R
FEEIE D] JWNREE, 2019 423  14-17 H

Z0tDHE

FAE—G . "WHAR P —JREE R Y 7 U =7 SALMON OBH% & A", H30 4
JEARA N TR EAGREE (7) % 3] CDMSIAF4E4, HARKA, 2018 45 7  19-20
A (HOER)

AR, RAE—1E, "B FHE T XA I AREILED 7/ 74 b= AL
2 L—33 " 3[ECDMSI (RA b TR BEAGRE (7)) YRV UL RERE,
201847 A 19 B (HEH)

BPHES, fEEET, FERE, "RE-4&7 7 A —HEAERICBI D NHEET XA
T 7 A" 3 ECDMSL (R k) AR (7)) U RI T L BOTRT,
2018 457 A 19-20 H (M)

AR, RIE—T5, "B BB XA 7 7 AFHRIC L D 8RS E o R5
A S = L—3a o BARYELES 2018 4EFKFR RS, [AEHERT, 2018 4R
9410 H (H58)

IEEIT, BFHEL, EEmE, RME—TE, "HIE - Rl 2 0o ERF
—JHEY I 2 b—a " HAPEES 2018 RS, FEMRY, RHT,
201849 H 10 H (M8H)

— 103 —



10.

11.

12.

13.

14.

15.

FURKZE AHEREMRE U2 — THI0EE FREEE

WG, RAE—E, "BEFEE T ~ > 360 Maxwel/TDDFT/MD <~ /b F R/ —)b
Vial—Yary—HAYESRIBITLat—L I NTF ) DR T =T n—
TuNT IO —", & 79 FEISHYER TS E GRS, 4R, 2018 4
9 A 21 H(HEH)

(L, KAE—T5, "Maxwell+ TDDFT+MD <~ /L F A7 —L3 I 2b—3 90D
BB LOBEFE T~ IR bae—Lr 74 ) v e 7T ORE~
OEM" . aFvalb—ia URtime. EERENIZERT. 2018 4 11 H 29 A (1
GEY)

AR RAE—1%, "Maxwell+TDDFT ~/VF 27—V GHR O 0 #Ho A
FOBY PzonT, 29 [EREMMEFES . 11-51, REIRFFIRB 2 I3 77
. 2018412 A 8 H (HEAH)

L, KAE—15. "Maxwell + TDDFT+MD /L F A7 —Lo I alb— g0
PR LOBMF LT~ il sae—1Ly M7+ 7 U ~OiE ", CREST Ik
AT+ =7 AR, KEERL 20184 12 A 12 H (KA & —)

ST, BPHEL, FEsE, RIE—E, "HIEICKT 208 - WEHEEROZD
DR L OEMRAE ", CREST IR 7 + b =7 XA, FKIEA 2018 4F
12A12H (KRxH—)

AR, RAE—IE, "5 — BRI K DU R JE 8 O S PER#AT . CREST R
AT + =7 AfaE. KR, 20184 12 H 12 A (WA X —)

FEASEIG, SO, R, RAE—1E, "TDDFT IC X 2 FER I MG 28 D R 22 [H]
ZEMfENT . AR N Tty EAERE (7)) TRIEROPENEZ X2 25T A A -
T PEREAM B O AIR(CDMSI) | 554 M2 R T AL I, 20184E 12 A 17 B (KA %
—)

FPHES, AR, FERE, "RH-&7 7 A —HARICBI D HEBE TS A
FTI 7 A RA L ) B (7) REROEEZ X DHHEET N1 A+ &
PERERM B OAIER(CDMSD) | 55 4 Bl VAR T T A M, 20184 12 A 17 H (KA X —)
MASIE, "H—REE XA T I AFRICES<< T/ 7+ b= A I ab—v
2" MIR2L ~7 U 7V ARGE 7V —TYERE R Working [/ 77/ m o —Ii2B1F
HXTVTNR A THYT AV ARy NU—27 ] iR, 20194E2 H 17 B (A
GEY)

IWHEE, RIE—1E, "ae—Lr hT7x /T a—T7 K 7T ONMAZED R
R L OV R 2 L—r g ST K D/GEE" 5 66 BN AR AT i, |
FHLEERY, 201943 A 9 H(HEH)

— 104 —



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

FURKE SHERERE L2 — T30 FE FRESSE

e, RAE—1E. "IReRMRAEE BEULBIEGE IS K 200N @ JE BIBC A O S g
55 66 RSB 2 RPN . RO 2R, 2019483 H 10 B (A8
IHAEE, KIE—%,. "Maxwel+TDDFT+MD < /L F A7 —/Lv/ 2 2 L—3 3 DR
B LOBREFET ~ o OHICBT DR T =T u—7 0 ~0mA", B Ay
B 74 AR K019 4EFEFERE), UMK, 201943 H 15 B (HEAH)
EACIE . RAE—VE . "Maxwell+TDDFT ~ /L F A7 — LB L BT ) 7+ =7 A
YIalb—ya ", BARWEERE 74 FHER K (2019 FRFRE), UK,
201943 A 15 B (HEH)

AT, BB, FERE, RIE—E, "KL SV 2O EAERICRT 56
FEROSE — IR B G R I OMEEL" B AR5 74 FIFERRE(2019 4FREFRE), L
MR, 201943 A 15 A (8H)

JE)EAR, "EBrE/%T 7 ) 77— 3 > SALMON O vt v S~ 3k
W, RA S D) BEREE (7)) RIEROEEZ LR DT N1 X« &k
REATEFOAIRR(CDMSD | %4 BIS >R w A TIE, 20184 12 A 17 B (AEH)
BEINM A, FZRHE, RAE—75. "AVX-512 Intrinsics THEIESNIZAT U IVHED
Scalable Vector Extension ~® FERH", & 168 [f] HPC #F9E%. Vol. 2019-HPC-168 No.
4, A, 201943 H 5 0 (QEH)

/NERARAL, SR BRE RIS K D SiC/Si02 S O FETIRBEMEAT & AEAM", PR SIP Ak
HmiEs, KB, 20184E7 H 20 A

HPERER, /NP, A Hashmi, " —¥RJC Cr203 O A B ARG, A A B
TR T4 FERKRE, i, 201943 J] 14 H~17 H

ARG, NEP L, 2R E &R RIS K D A E kv —EE OB
A AR5 74 BEERORS . MR, 201943 H 14 A~17 H

A. Hashmi, K. Nakanishi, T. Ono, "Graphene and h-BN based symmetric and non-symmetric
magnetoresistive junctions", H AT 74 RIFERORE, @ 2019 423 H 14 H~
17 H

BELHRRHL, " A B R — BB T LV I & A S L iR s R
REEBIEE O R, HAWEES 2018 FMERS, FELRKFERELY v o]
A, 201849 H 9-12 H

INRERRE, "A Y ilaEE L — BB B ORI 2 A Lo, B O — itk
SR AT I E B DR R L BARY B2 2018 FFRKER S, [AAEML KPR H
¥y XA 2018 -9 A 9-12 H

EHCH, ANRAEE, "SRR LB RGO B TR L BRE T, BAYE S
5574 [EAFEROR S, @, 2019423 A 14 H~17 H

— 105 —



29.

30.

FRKE SAEMFEHRL 2 — TR0 FE FRBEE

INRARRRE, "N R A A TER LB L LR B ARBR R 74 RIFEIR
K&, f&l, 201943 H 14 H~17 H

HORE, AiSEL, BFFE— "O7 7 o= RO L — —aF i B8,
AAYEY 2 2018 FKFE RS, [AEMKRFRBLF v o /3A, 201849 H 9-12 H

() EE. BHREEF

1.

RAE—TE , L —HP— I Lo % 50k 4 2 56 — R ELR P R 2, L—% =
T54%E Vol.25 No.2 2018 pp.3-7

LM, RAE—TG. PemkBRR, MEIRRE, « ML VA L ——RETICH ik
MELOE—FBEEHE », J. Plasma Fusion Research Vol.94, No.5 2018 pp.266-269

7. ESBREE - BEfRESE - BRREEF

1.

1.

SR Y 7 R 27 SALMON OBHZIZH -0 | mEREEHE A7 AFFEERF O fh 7
N—T L BARIN R 1 & AT IR > TV D,

T IMOHBFICEAL, vy 7 AT T U BmFNFRRT (KA - e 7)) KON
Nt atKE (AR V) OERINV—T LR ET>T0D (KRB .

IR A8 FE LB G & W T e E B O EAERICBA L T, WEE T4 4 737
AFHBIZOWTO’FENTEE ~ v 7 AT T 2 7 WWEHIER e (KA - v
TNT) ORI N—T & NABRRFNC RS 2 E R U 0 — o TR (F—
NUT) OFFRIN—TLIToTND (KAL)

H2020-MSCA-RISE (WINDEBEA G 7 7Y =7 b)) 12Xk D96 WE OMAANEH O
ERMEICED D EE R Y NU—Z BT B Y =7 b ATLANTIC OHFEIZRIED b
o, TOT vyl MIFIREN, 20194 KOG TETH D,

YURDIAL, BRE, RV —IVEFEDRERE

International School and Tutorial on Time-Dependent Density Functional Theory and SALMON

Hands-on Tutorial

SALMON OF|AH 2k T HiEENE LT, 2017 4EFE T, SALMON Z W= o X4 (&
NRarZAnWE3EE) Gt —m SALMON F = — kU 7L 2% L7272, 2018 4E ¢
e L CTIT72 > TV D, 2018 FFEIX 11 HIZ, AT X H REBEA Y — v« Fa—FU TV

ZEL, 2 A0 B TITV., FRif o2 7 —/LTld, SALMON O & & 72 5 g

DWNWT, ERAIZEL e I L D2 550 L, 1% 13K CREST CTREH OIS 23
Ly E 720 B RFD A /323 T SALMON R4 28 21772~ 7-, K112, Frait o
O 2T, BICHEEBYEIREO KFRAESCR A K7 72 EOEFTHIEE 2012, 1

— 106 —



FURKE SEMFEHREEL V2 — FH 30 EE FREBEE

N DOBME 23 LGt STABRSM LT, ZDA X2 I, SALMON OF|HE LK &
EERR 2RI BWT, REFERThHoT-,

1: EHEAZ =« Fa— I TVOHE,
- HEE : 2018 4F 11 H 12 H(A)~ 13 H (k)
BT LR R AR X — D= A
< ZIANEC: BARN 26 4, ERSEIN 844, WS SINE 234 GFF 574

2. International Symposium on Ab Initio Electron Dynamics Simulations (AIEDS2018)

EEEA 7 —)b s Fa— R T ACE &K< 3 HREO BFE T, SALMON BEZR%t5 L3255
FEA T IV AR ETEETAEEY VR T A E LT, ¥ RY T LTI
HEZOTI0HONEBRL 4FEORRAY —HERH D NN OSINE 8L EED
75 MBI LT, DO#%FE 30 £ 5 5 SALMON ZFIf L72%E2 6 f:H V. SALMON
INZDONBFETHERTHDLZ L E2TE—ILTHRERBWVES L o7z,

X2 : EHEES AR YT ADORY
- HER : 2018 A% 11 A 14 H(K)~16 H ()
- Gt - o < XEEREFEYS(EPOCAL) 102 =
- SIMAE: BARAN 314, EPSMEAN 6 4. MSSINE 384 Gat 754

— 107 —



FRKE SAEMFEHRL 2 — TR0 FE FRBEE

(BE) AT —NVRORV R T LAOEBEZRWT-ZMAE : BARAN 384, EWNIEA
10 4. 95 394 ARt 874

3. JST-CREST #F7EiEER A - Sime. AR EM FAR, 201849 H 27 H (&
1) .

9. HE - EYE
KAE
(B & —W) SHERFEE ¥ —EBEEZBEAZR. NFERZERZR, @EH#ESEE.
Seimat EA PR R A REZESER. BT WMEES
() WEEEGE SRR, FE KT S0 FLRREMERSES WIHTYEI Y 2T A

3=
ANRCSHBETEE, ARFERER (K) | SN KRFEFHEH AT A, 3D T 74
g

AT« BHRBEEE o 2 —RFIZ B 2O - BRAHEZERICB N T, Yt ¥ —KHl
WA 7 0 7T AORGEZ e EOFER 2 HY L,

10. 12T - ERER

RAE

<2018 - 9 H KN 2019 4F 2 AIZKIRKRFICTHES LT CMD UV —72 2 3 v 7128V T
SALMON O F = — [ U 7 /L% FEffi,

PR B0 EET =27 T v Bk - EEFELZBERER,

INEF

+ 2019 2 2 HIZKIRKRFIZC TSN CMD V—2 v a vy O A/Na L a—AT, K7
N—T"THRFE L TV HHE—JREFHH 72— F RSPACE OF =— MU 7L %247 o7z,
cARAN R ey PEARET RIROEELZ X DHHEET N1 A - mEREs
BIORIR) OFEFEBEEEHEY & L CIFE LT,

1. T Dtk

1. SALMON (B85 R, LAY U—2 (BlEKR, 7o FoF, RILKE HP), Jeimdoft
BRSSO E R Y 7 b7 =7 SALMON OBR¥E, 2019452 A 1 H, B2
. Sedmt R SEIC ' BN BB IRBEE R Y 7 b 2019 4E 2 H 22 H,

— 108 —



FURKZE HERERR L2 — TR0 EFEE FREEE

SALMON (2B 5 — kit ®, KBz U 7T NMCHBT A AT Ar—L I al—v
ar~ DLEWEOMAER) Z8FT 5, RmEE R Vol.22,2018.7

~ VAN =Y T AT L DWSNELE (VNR) | Federal University of Rondonia, Porto
Velho, Brazil, *Fp% 31 43 A 18 H~F5k 31 424 H

— 109 —



	quantum

